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   Section B  
Short Answer Questions 
Answer all 5 questions.  
Total No of Marks for this section:  50 marks    
This section should be answered in the Answer Booklet provided.  
Show all formulas and working. 




(a) (i)  State Avogadro’s law?  
 
(ii)  Briefly describe how the kinetic molecular theory of gases can be used to explain 
Avogadro’s law 
   [3 marks] 
 
(b)  Sublimation of dry ice (frozen CO2) is used to create special effects in many concerts. 
Calculate the volume (in litres) of CO2 gas formed at a pressure of 785 mmHg and a 
temperature of 28.0°C if a 2.25 g sample of dry ice is used?   
[Data for CO2:  a = 3.640 L 
2
 atm mol 
–2




(i) Assuming ideal gas behaviour 





(c)  Iodine has a triple point at 113.5 °C and 0.1191 atm, normal melting point at 113.7 °C, 
and  normal boiling point at 184.3 °C. It’s critical point is at 581 °C and115.5 atm. Draw 
a phase diagram for iodine and clearly label all the transition temperatures.  What is its 





THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE. THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Semester 1, 2017 FINAL EXAMINATION 
 SCH101 – Chemical Concepts 
Page 4 of 9 
Question 2 
(a) Define ‘specific heat capacity’ of a substance. 
[1 marks] 
 
(b) Complete combustion of acetone, C3H6O, liberated 1790 kJ/mol of thermal energy, and the 
products were carbon dioxide and water: 
 (i) Write the balanced chemical equation for this reaction.  
(ii) The enthalpies of formation of CO2(g) and H2O(l) are -393.5 kJ/mol  
  and -285.8 kJ/mol, respectively.    Calculate the enthalpy of formation  
  of acetone. 
     [3 marks] 
 
(c) The total energy of a nitrogen gas laser pulse with a wavelength of 337 nm is 3.87 millijoules.  
(i) How many photons does the laser pulse contain? 




(d) Give a set of four quantum numbers { n, l, ml, ms} for a 3s orbital.  
[2 marks] 
 
(e) What is the maximum number of electrons that can fill a n=3 level? 
[1 marks] 
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(a) Give the electronic configuration in the form of orbital box diagram for V and Cu and 




(b) Use VSEPR theory to predict the geometrical shapes and bond angle of PO4
3-
 ion.  
[2 marks] 
 
(c) Briefly explain in terms of intermolecular forces why: 
(i) NH3 has a higher boiling point than CH4  
(ii) KI has a higher melting point than I2   
   [3 marks] 
 
(d)  The lowest concentration of oxygen that can support aquatic life is about  
1.3 x 10
-4
mol/L. Given that the partial pressure of oxygen is 0.21atm at sea level, is the 
solubility of oxygen in seawater adequate to maintain aquatic life? 





 [2 marks] 
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Question 4 
 
(a) What mass of ethylene glycol (C2H6O2, a nonelectrolyte) must be added to 1525 g of 
water at 1.000 atm to raise the boiling point to 103.9°C? The boiling point elevation 
constant of water is 0.52°C/m ?  
   
         [ 3 marks] 
 
(b) 3.70 g of calcium bromide (CaBr2 mol. mass: 199.9 g/mol ) is added to water to make a 
total of 100.0 mL CaBr2 aqueous solution. The osmotic pressure of this solution is 
determined to be 10.3 atm at 25.0°C.  
 
(i) Calculate the actual van’t Hoff factor i for this aqueous calcium bromide solution.  
(ii) What is the theoretical value of i for calcium bromide?  
 
[ 3 marks] 
 (c)  In the following reaction: 
   2N2O (g)         2N2 (g) +  O2 (g) 
Rates were measured at constant temperature for different initial concentrations of N2O as follows: 
                           
 Experiment     Initial concentrations of N2O Initial rate 
                 (mol/L)    (mol/L s) 
     ____________ 
 1. 5.00 x 10
-4
 6.18 x 10
-8
 
 2. 2.50 x 10
-4
 3.10 x 10
-8
  
 3. 1.25 x 10
-4
 1.55 x 10
-8 
       
 Determine the rate law, including the value of the rate constant, k. 
[ 2 marks] 
 
 
(d) The half-life of vanadium-48 is 16.0 days. If a tank contains 5.00 x 1028 molecules of 
vanadium-48 per litre, how much vanadium-48 will be left after 100 days?  
 [2 marks] 
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Question 5 
 
(a) For the equilibrium:   2COF2 (g)   ⇌  CO2 (g)  +  CF4 (g) [Keq = 2.00, at 750 
o
C] 
In an equilibrium mixture, the concentration of  COF2 is 0.285 M and concentration of 
CF4 is 0.123 M.  
(i) What is the equilibrium concentration of CO2 ?  






(b) What is the pH of 0.18 M aqueous formate ion? (Kb of HCO2
–
 = 5.6 x 10
–11
).  
 [2 marks] 
 
 
(c)  What is the final pH of a buffer solution made by mixing 125 ml of 0.050 M acetic acid 
and 125 ml of 0.10 M sodium acetate?  [pKa for acetic acid is 4.76] 
 
       [2 marks] 
   
 
  (d) Antimony sulfide, Sb2S3 (Ksp= 1.7 x 10
–93
) is dissolved in water. What is the 
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FORMULA SHEET: 
Some physical constants that might be useful: 
Avogadro’s number, NA = 6.022 x 10
23
  
Universal gas constant, R = 0.08206 L.atm/mol.K  = 8.314 J/K.mol = 8.314 L.kPa/K.mol 
1 cal = 4.184 J 
1 atm= 760 mm Hg = 760 torr =1.013 bar = 101.3 kPa 
STP: T = 273.15 K,  P = 1.00 atm,  V = 22.4 L for 1.00 mol 
Rydberg constant, R = 2.179x10
-18
 
Speed of light, c = 2.998 x 10
8
 m/s 
Plank’s constant, h = 6.63 x 10-34 Js; 
 















c = λγ   E = hγ = 
ℎ𝑐
𝜆
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